INTRODUCTION
Sickle cell anemia (SCA) is a genetic blood disorder affecting an estimated 90,000 persons, primarily African American, in the United States [1] . The clinical picture of SCA is characterized by recurrent vaso-occlusive crises (VOC) that result in pain and frequently require hospitalization for pain management. Within the pediatric population, VOC result in an estimated 19,000 hospitalizations per year in the United States and over 75,000 days spent in hospitals each year [2, 3] .
As a result of SCA and associated VOC, children and adolescents can experience negative consequences such as physical limitations, neurological complications, high rates of school absences, limited opportunities for socialization, and feelings of helplessness and self-consciousness [4, 5] . Several investigators have reported that children and adolescents with SCA exhibit psychiatric symptoms. Bennett completed a meta-analysis investigating the rates of depression in youth with various medical conditions and concluded that children and adolescents with SCA have higher rates of depression than healthy peers [6] . Cepeda et al. [7] assessed psychiatric symptoms in a group of children with SCA through diagnostic interviews and found that 31% met diagnostic criteria for a psychiatric disorder. These authors also found frequency rates of 13% for mood disorders (major depression, dysthymia), 10% for anxiety disorders (separation anxiety disorder, avoidant disorder, overanxious disorder), and 8% for disruptive behavior disorders (attention deficit/hyperactivity disorder, conduct disorder, oppositional defiant disorder).
Psychiatric diagnoses have been found to negatively impact the course of a number of pediatric chronic illnesses including pediatric rheumatic disorders and childhood diabetes [8, 9] . Specific to SCA, studies examining adult and older adolescent patients have found an association between mental health symptoms and increased emergency department utilization and hospital admissions [10, 11] . Furthermore, associations have been found between children's daily pain ratings and mood [12] .
Previous studies suggest that psychiatric symptoms may place patients with SCA at a higher risk for difficulties managing the negative consequences of SCA, including pain. If true, then patients with psychiatric diagnoses may take longer to recover from VOC or have more complicated hospitalizations for VOC. To date, this association has not been examined. If psychiatric symptoms were found to independently predict increased LOS, these symptoms would represent a modifiable target to shorten LOS.
The objective of the current study was to determine the frequency of psychiatric diagnoses in a nationally representative sample of pediatric patients (ages birth to 20 years) diagnosed with SCA admitted for VOC. Additionally, the study aimed to determine the impact of psychiatric diagnoses on LOS in patients with SCA. It was hypothesized that patients diagnosed with SCA along with a psychiatric disorder would have a significantly longer LOS relative to patients diagnosed with SCA without a psychiatric disorder.
METHODS

Participant Selection
Data were obtained from the Healthcare Cost and Utilization Project (HCUP) Kids' Inpatient Database (KID) 2006, compiled Background. Patients with sickle cell anemia (SCA) experience a broad range of psychiatric disorders, placing them at risk for more complicated and longer hospitalizations for vaso-occlusive crises (VOC). The current study examined the frequency of psychiatric disorders in SCA patients (ages birth to 20 years) admitted for VOC in a nationally representative sample and the association between psychiatric disorders and hospital length of stay (LOS). Procedure. Patients with a primary diagnosis of SCA with crisis identified through the nationally representative Kids' Inpatient Database (KID) 2006 from the Agency of Healthcare Research and Quality were included for analysis. Patients with psychiatric disorders listed as secondary diagnoses were categorized under specific psychiatric disorders (mood disorder, anxiety disorder, disruptive behavior disorder, substance use disorder). Non-parametric and regression analyses were utilized for nationally weighted data, to determine the effect of psychiatric disorders on LOS, while controlling for significant covariates. Results. For 21,255 hospital discharges for children with SCA with crisis in 2006, the mean LOS was 4.51 days. Approximately 6% of the patients discharged had a psychiatric disorder. After adjusting for significant covariates, mood disorders, anxiety disorders, and any psychiatric disorder were each associated with significantly longer LOS (P < 0.01). Substance and disruptive behavior disorders were not associated with LOS. Conclusions. Pediatric patients diagnosed with a psychiatric disorder, specifically mood or anxiety disorders, have longer LOS for VOC. These findings suggest that future interventions aimed at managing VOC may need to consider adjunctive psychiatric assessment and intervention. Pediatr Blood Cancer 2012;58:239-243.
by the Agency for Healthcare Research and Quality. This database provides national estimates of pediatric hospitalizations for childhood illnesses (birth to 20 years) through data collected from inpatient discharges from over 3,700 hospitals in 38 states. For this study, patients with a primary diagnosis (International Classification of Diseases, Ninth Revision, Clinical Modification; ICD-9-CM code 282.62) of SCA with crisis were selected from the KID for analysis. Children with ICD-9 codes for other sickle cell-related codes (e.g., SCA without crisis) as a primary diagnoses were excluded from analysis.
Independent Variables
Psychiatric disorders. Patients with any ICD-9-CM psychiatric diagnosis listed under secondary diagnoses were categorized as having a psychiatric disorder. Psychiatric disorder patients were further categorized into specific diagnosis subtypes: mood disorder, anxiety disorder, disruptive behavior disorder, and substance use disorder. Mood disorders were identified through diagnoses of any bipolar or depressive disorder (ICD-9-CM codes 296.x, 300.4, 309.0, 309.28, 311.0). Anxiety disorders were identified through diagnoses of any anxiety disorder (ICD-9-CM codes 300.00, 300.01, 300.02, 300.2, 300.21, 300.23, 300.3, 309.24, 309.28, 309.81). Disruptive behavior disorders were identified through diagnoses of conduct disorder, oppositional defiant disorder, or attention deficit/hyperactivity disorder (ICD-9-CM codes 309.3, 312.8x, 313.81, 314.x). Substance use disorders were identified through diagnoses of alcohol or drug abuse or dependence, including tobacco (ICD-9-CM codes 291.x, 292.x, 303.x, 304.x, 305.x). Patients with multiple psychiatric diagnoses were coded into each specific diagnosis subtype, but were only coded once within the overall Psychiatric Disorder category.
Dependent Variable
Hospital length of stay (LOS). Hospital LOS was measured in days and calculated by subtracting the day of discharge from the day of admission. As such, same-day discharges were given the value of ''0.''
Confounding Variables
Patient demographics, hospital characteristics, and secondary diagnoses and medical procedures associated with increased complication during hospitalization were examined as potential confounding variables. Variables were chosen that had been demonstrated by previous research to have an independent effect on LOS in SCA patients [2, 3, 5] .
Patient demographics. Patient gender, age, and primary payer for hospital services were examined as potential confounding variables. Age was calculated based on date of birth relative to the time of admission and divided into four categories across childhood: Birth to 5 years (early childhood), 6-11 years (school age), 12-17 years (adolescence), and 18-20 years (young adult). Primary payer for hospital services was coded into six categories: Medicare, Medicaid, private insurance, self-pay, no charges, and other payer.
Hospital characteristics. Hospital location/teaching status was categorized by the KID into rural, urban teaching, and urban non-teaching. Secondary diagnoses and medical procedures. Secondary diagnoses of pneumonia, asthma, and constipation and the total number of secondary diagnoses were examined as potential confounding variables. The number of secondary diagnoses was categorized into three groups: 1, 2-4, and 5 or more diagnoses. Additionally, the medical procedure of blood transfusion was examined as a potential confounding variable, given its likely utility as a marker of severity of illness during the hospitalization.
Statistical Analyses
All child and hospital variables were examined using a weighted KID sample, with weights provided within the KID to permit inferences regarding national patterns of illness and care. Analysis of LOS revealed that this variable was positively skewed, as is typical for LOS data. As such, LOS is presented as unadjusted LOS data and adjusted LOS data using log transformation. A Mann-Whitney U-test was performed to examine differences in LOS by psychiatric diagnosis category. Linear regression analysis was performed to examine the effect of psychiatric diagnoses on adjusted LOS while controlling for significant covariates. The regression model provides an estimate of the log of the probability that a hospital stay will end on a certain day. Variables entered into the regression model were those found to be significantly related through independent bivariate regressions. Parameter estimates were performed and results are presented as estimates of the relative difference between groups.
RESULTS
Patient demographics are shown in Table I . In 2006, there were an estimated 21,255 hospital discharges for children and adolescents with a primary diagnosis of SCA with crisis. The mean age at the time of admission was 13.0 years (AE5.93 years, range 0-20 years) and 50.4% of the patients discharged were female. The mean unadjusted LOS was 4.51 days (AE4.28 days, range 0-108 days).
Records with missing data were excluded from analysis and accounted for less than 1% of the data. Based on independent bivariate regressions, the final regression model included: age; hospital region; hospital location/teaching status; primary payer; number of secondary diagnoses; secondary diagnoses of pneumonia, asthma, and constipation; and a blood transfusion. Similar to previous studies, gender was not found to be significantly related to LOS and was not included in the final regression model [2, 3] .
Psychiatric Disorders in SCA
In 2006, approximately 6% of the patients discharged with a primary diagnosis of SCA with crisis had a psychiatric diagnosis. Mood disorders and substance use disorders accounted for the majority of the psychiatric discharge diagnoses. Of the patients with SCD and a psychiatric diagnosis, 63% were ages 18-20 years, 32% were ages 12-17 years, 5% were 6-11 years, and none were ages 0-5 years. Mood disorders, anxiety disorders, and substance use disorders were more frequent in patients ages 18-20 years; whereas disruptive behavior disorders were more frequent in patients ages 12-17 years. Approximately 6.9% of patients with public insurance had a concomitant psychiatric diagnosis and 4.3% of patients with private insurance had a concomitant psychiatric diagnosis. Frequencies of the psychiatric disorder categories and most prominent individual discharge psychiatric diagnoses are included in Table I .
LOS and Psychiatric Diagnoses
In unadjusted analyses, LOS was found to be significantly longer in patients with a psychiatric disorder (P < 0.001) relative to patients without a psychiatric disorder. Mean unadjusted LOS was 4.4 days for patients without a psychiatric disorder and increased by 2.3-6.7 days in patients with a psychiatric disorder (Table II) . This difference persisted after adjusting for confounding variables (P ¼ 0.007). While controlling for significant covariates, LOS for patients with SCA and a psychiatric diagnosis was 7% longer than for patients without a psychiatric disorder (Table III) .
LOS and Psychiatric Diagnosis Subtypes
In unadjusted analyses, LOS was significantly longer in patients with SCA and mood disorders (P < 0.001), anxiety disorders (P < 0.001), and substance disorders (P ¼ 0.001) relative to patients without psychiatric disorders. Unadjusted LOS increased by 3.0 days for patients with mood disorders, 3.9 days for patients with anxiety disorders, and 1.2 days for patients with substance disorders relative to patients without a psychiatric disorder (Table II) . This relationship persisted for mood disorders (P < 0.001) and anxiety disorders (P < 0.001) after controlling for confounding variables independently related to LOS. Adjusted LOS was found to be 17% longer for patients with mood disorders and 23% longer for patients with anxiety disorders relative to patients with no psychiatric disorder. Unexpectedly, patients with substance use disorders were found to have a shorter LOS in adjusted analyses (P ¼ 0.01). Unadjusted LOS was not significantly increased in patients with a comorbid disruptive behavior disorder, in either unadjusted or adjusted analyses. Variable statistically significant within linear regression model. Other significant covariates are age, primary payer, number of diagnoses, pneumonia, asthma, constipation, blood transfusion, hospital region, and hospital location/ teaching status.
DISCUSSION
SCA is characterized by recurrent VOC that frequently require hospitalization for pain management. Previous research has found that patients with SCA are at risk for negative life consequences likely related to the pain associated with this chronic illness, which may place a patient at risk for increased negative consequences associated with SCA. Our study describes the frequency of psychiatric diagnoses in a nationally representative sample and to examine the association between psychiatric diagnoses and LOS for VOC in pediatric patients with SCA.
Overall, psychiatric diagnoses were found in approximately 6% of the SCA sample, with mood disorders and substance use disorders being the most frequent disorders. Additionally, after controlling for confounding variables (i.e., patient demographics and hospital characteristics, secondary diagnoses, and blood transfusions), pediatric patients with SCA and a psychiatric diagnosis were found to have significantly longer LOS relative to patients without a psychiatric diagnosis. In particular, patients with psychiatric diagnoses remained hospitalized more than 2 days longer than patients without a psychiatric diagnosis.
When examining individual psychiatric diagnoses, results were somewhat inconsistent. Patients diagnosed with mood disorders or anxiety disorders remained hospitalized 3 or more days longer. However, substance use disorders and disruptive behavior disorders were not associated with significantly longer LOS. Unexpectedly, substance use disorders were associated with a shorter LOS.
These results generally support previous research findings highlighting the negative association between psychiatric diagnoses and SCA pain [13, 14] and suggest that psychiatric diagnoses may negatively impact adaptive management of VOC. There may be multiple reasons for the findings associated with mood and anxiety disorders. First, symptoms associated with depression or anxiety can resemble pain-related symptoms. Patients with these disorders may experience sleep disturbance, appetite disturbance, fatigue, or impaired physical functioning, which are similar to symptoms experienced during a VOC. Thus, patients may remain hospitalized longer due to mood-related symptoms exacerbating or mimicking pain-related symptoms. Second, a patient's mental illness may impact his or her ability to manage a VOC episode. It has been shown that certain coping strategies (i.e., passive coping, negative thought patterns) associated with mood and anxiety disorders may impact a patient's ability to manage pain in SCA [13, 15, 16] .
Unexpectedly, substance use and disruptive behavior disorders were not associated with LOS. However, the primary substance use disorder was nicotine dependence, which may actually facilitate a patient's ability to manage pain as experimental studies suggest that nicotine has analgesic properties [17] [18] [19] . Additionally, the primary disruptive behavior disorder was attention deficit/hyperactivity disorder. As ADHD is often associated with younger children and age has been independently related to LOS [3] , controlling for age may have removed the specific variance associated with disruptive behavior disorders.
There are a number of limitations of this study to consider. First, this is a cross-sectional study, and caution should be taken when drawing conclusions over time; causality cannot be ascertained with certainty. For example, psychiatric disorders may impact a patient's ability to manage their pain resulting in a longer hospital admission. However, patients demonstrating longer hospital admissions may be more likely to be diagnosed with a psychiatric disorder as medical providers may order additional consultations to provide information for a patient's prolonged hospital admission. Second, the data did not identify individuals with frequent readmissions, who may influence the data. Finally, psychiatric disorders were identified via discharge diagnoses using ICD-9-CM codes and not formal psychiatric screening. The current coding strategy allowed for convenience, but prevented a specific understanding of how the diagnosis was made. Studies utilizing clinical interviews and standardized parent-or teacher-report questionnaires have found that the incidence of comorbid psychiatric diagnosis in children with SCA ranges from 22% to 50%; whereas the current study utilized existing ICD-9-CM codes and found that 6% of the sample had a comorbid psychiatric diagnosis [7, [20] [21] [22] . Overall, the current coding strategy may under-represent the incidence of psychiatric comorbidities within children with SCA.
In summary, patients with a psychiatric diagnosis, more specifically mood and anxiety disorders, and SCA had a longer LOS than patients without a psychiatric diagnosis. This relationship supports the hypothesis that psychiatric symptoms impact LOS in patients hospitalized for VOC. Future research aimed at interventions to manage VOC should consider adjunctive psychiatric treatments. Empirical evidence is growing and suggesting that psychiatric interventions, such as cognitive behavioral therapy, can effectively aid patients with pain management, and coping with SCA [23] . Through psychiatric assessment and intervention, patients with SCA may learn to more effectively cope with pain, which could subsequently reduce hospital LOS.
